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Abstracts / Osteoarthritis and Cartilage 20 (2012) S10–S53S24Conclusions: This study provides evidence that measurements of hip
morphology characteristic of FAI or previously undiagnosed mild
dysplasia are predictive of OA development at 19 years follow-up. Cam
type deformity may be identiﬁed by an alpha angle of more than 65 on
an anteroposterior pelvis radiograph. Dysplasia may be identiﬁed by
measurement of lateral centre edge angle. Alpha angle and lateral
centre edge angle were independent predictors, when combined in the
same model. This is the ﬁrst longitudinal cohort study to describe these
associations.
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CORRELATIONS BETWEEN REPORTED AND OBSERVED WALKING
ABILITY IN PEOPLE WITH KNEE AND HIP OSTEOARTHRITIS.
L.R. Brunton 1, A.J. Smith 1, A.W. Blom 1, P. Juni 2, P. Dieppe 1. 1Univ. of
bristol, bristol, United Kingdom; 2Univ. of bern, bern, Switzerland
Background: Walking ability is commonly used to assess the function
of people with osteoarthritis (OA) of the hip or knee. Self-assessments
of walking distance (e.g. the Lequesne index or American Knee Society
Score) or walking difﬁculty (e.g. the WOMAC and SF-36) are used most
often. Walking ability can also be measured more objectively using
timed walk tests, pedometry or accelerometry. The objective of this
study was to compare self-assessed walking distance with timed walk
tests, and with observed difﬁculty when performing those tests.
Methods:We used data from a large UK based community based cohort
study (The South West and Avon Survey of Health) of people reporting
hip or knee pain, most of whom have radiographic evidence of OA. A
sub-set of this cohort was invited to a follow-up visit at which they
completed self-assessment questionnaires (including the Lequesne
index and SF-36) and underwent two timed 6 metre walks and ‘get-up-
and-go’ tests, and the examiner reported the amount of difﬁculty they
thought the subject had in completing the test. Demographic and
disease related data were also collected. We examined the data for
correlations between the different ways of assessing walking ability,
and for determinants of reduced walking ability.
Results: Full data was available from 806 people (60.7% female, age 67.7
+/- SD 10.6 years, mean BMI 28.6 +/- SD 5.5) . There was a stronger
association between the observers interpretation of patients ability
with either the timed walk (ANOVA r2 ¼ 0.58, P< 0.001) or get-up-and-
go test (ANOVA r2 ¼ 0.56, P< 0.001) than with the subjects’ prior self-
assessment of their walking difﬁculty (SF-36 question, ANOVA r2¼0.23,
P< 0.001) or walking distance (Lequesne index question, (ANOVA r2 ¼
0.27, P< 0.001). The ﬁgure shows the poor association between the
average time taken for a subject to complete the 6 m walk, and their
reported walking distance as assessed by the Lequesne index.
Being older, female or obese was associated with walking more slowly.
In addition, people with more severe OA or with co-morbidities
(cardiovascular disease and sensory impairments) also had slower
walking speeds.
Conclusion and implications: In people with lower limb OA, we have
shown that there is a poor correlation between subject's self-assess-
ment of their walking limitations and both timed tests of walking ability
and an observer's assessment of walking difﬁculties. This casts doubt onthe validity of using self-report alone to measure key aspects of
disability in people with OA, or to assess the response to interventions,
and suggests that more objective measures of function may be needed
in measuring outcomes in OA.28
THE ASSOCIATION BETWEEN RADIOGRAPHIC HAND
OSTEOARTHRITIS AND MENISCAL DAMAGE ON MRI IN THE
GENERAL POPULATION
M. Englund 1,2, I.K. Haugen 3, A. Guermazi 2, F.W. Roemer 4,2, J. Niu 2,
T. Neogi 2, P. Aliabadi 5, M. Clancy 2, D.T. Felson 2. 1 Lund Univ., Lund,
Sweden; 2Boston Univ. Sch. of Med., Boston, MA, USA; 3Diakonhjemmet
Hosp., Oslo, Norway; 4Klinikum Augsburg, Augsburg, Germany;
5Brigham and Women's Hosp., Boston, MA, USA
Purpose: Meniscal damage is a potent risk factor for the development
and progression of knee osteoarthritis (OA). However, studies pre-
senting data of the possible cause(s) of meniscus lesions are sparse.
Using a cross-sectional dataset from the general population, we aimed
to gain new insights into whether radiographic hand OA, a possible
biomarker of general OA susceptibility, is associated with meniscal
damage.
Methods: We studied 974 subjects (56.9% women, 92.9% Caucasians)
between 50 and 90 years of age drawn via census tract data and
random-digit dialing from Framingham, Massachusetts, USA. Selection
was not based on knee, hand, or other joint problems. One reader (IKH)
assessed bilateral hand radiographs (distal interphalangeal, ﬁrst inter-
phalangeal, proximal interphalangeal, metacarpophalangeal, and the
ﬁrst carpometacarpal/scaphotrapezial joint) according to the Kellgren
and Lawrence (KL) scale (a total of 30 joints). Another reader (ME)
assessed right knee 1.5T MRI scans for meniscal integrity in the anterior
horn, body, or posterior horn of the medial and lateral meniscus using
sagittal and coronal fat suppressed proton-density-weighted, turbo
spin-echo images. A third reader (PA) graded all frontal knee radio-
graphs obtained by semi-ﬂexed weight-bearing ﬁxed-ﬂexion protocol
according to the KL scale. All readers were blinded to the other readings
and clinical data. We divided the sample into three groups based on the
number of ﬁnger joints with radiographic OA (KL grade 2). We then
calculated the odds of having meniscal damage (i.e., tear or maceration/
destruction) in at least one subregion of either the medial and (or) the
lateral meniscus in those with 1 to 2 and 3 OA ﬁnger joints, respec-
tively, as compared to those with no OA ﬁnger joints (logistic regression
with adjustment for age, sex and body mass index). We also evaluated
the above association in subjects with KL grade 0 in their right knee
(n¼749), i.e., excluding all knees with evidence of radiographic struc-
tural ﬁndings suggesting tibiofemoral OA (KL grade 1).
Results: The proportion of subjects in the study sample (n¼974)
without radiographic OA in the ﬁnger joints was 35.0%, while radio-
graphic OA in 1 to 2, and3 ﬁnger joints was present in 27.8% and 37.2%,
respectively. The prevalence of a meniscal damage in one or more
locations on MRI of the right knee according to number of ﬁnger joints
with OA (grouping as above) was 24.9%, 31.7%, and 47.2%, respectively.
Abstracts / Osteoarthritis and Cartilage 20 (2012) S10–S53 S25The odds of having meniscal damage was signiﬁcantly increased if
having 3 or more ﬁnger joints affected by radiographic OA, and the
adjusted estimate remained similar in knees with KL grade 0 (n¼749)
(Table).ĂConclusions: Having multiple ﬁnger joints with radiographic OA is
associated with meniscal damage of the knee. The results suggest
a common systemic/genetic predisposition and (or) a common envi-
ronmental risk factor for radiographic hand OA andmeniscal damage in
the middle-aged and elderly.
29
SYNOVIAL WNT AND WISP1 EXPRESSION INDUCES CARTILAGE
DAMAGE BY SKEWING OF TGF-BETA SIGNALING AND REDUCTION
OF THE ANTI-HYPERTROPHIC FACTOR SOX9
M.H. van den Bosch, A.B. Blom, P.L. van Lent, H.M. van Beuningen,
F.A. van de Loo, E.N. Blaney Davidson, P.M. van der Kraan, W.B. van
den Berg. Radboud Univ. Nijmegen Med. Ctr., NCMLS, Nijmegen,
Netherlands
Purpose: Although many osteoarthritis (OA) patients show signiﬁcant
synovial involvement, consequences are largely unknown. We found
highly induced expression of canonical Wnts 2b and 16 and Wnt-1
induced signaling protein 1 (WISP1), a downstream protein, in knee
joints in two experimental murine OA models. Wnt signaling has been
implicated in OA incidence and modulation of the b-catenin pathway
leads to OA-like changes in cartilage. In addition, TGF-b signaling is
critical in cartilage maintenance. TGF-b signals via both ALK5 and ALK1
and downstream via Smad 2/3 and Smad 1/5/8 respectively. In the
present study we investigated the potency of canonical Wnts, produced
in the synovium, to induce OA pathology and whether canonical Wnts
skew TGF-b signaling from the protective Smad 2/3 pathway towards
the Smad 1/5/8 pathway, which can induce chondrocyte hypertrophy.
Methods: Pathway analysis of microarray data from the synovium of
a collagenase-inducedOAmousemodelwas done usingDAVID software.
Detection of Smad 2/3 and Smad 1/5/8 phosphorylation was done by
Western blot analysis. In vivo synovial overexpression of genes from the
canonical Wnt signaling pathway was achieved by intra-articular
injectionof adenoviral vectors. Joint pathologywas assessedbyhistology
at several time points after injection. Gene expression was analyzed by
qPCRafteroverexpressionofWntgenes in isolatedhumanchondrocytes.
Results: Pathway analysis using DAVID bioinformatics, showed that
both the Wnt and TGF-b signaling pathway were enriched in the
synovium of mice with collagenase-induced OA. To determine if syno-
vial overexpression of canonical Wnts leads to cartilage damage, we
injected adenoviral vectors for Wnt8a and Wnt16 into murine knee
joints. These vectors speciﬁcally target synovial cells, because they are
too large to penetrate cartilage. A signiﬁcant induction of OA pathology
was found at the medial margin of the medial tibial plateau, the place
where the ﬁrst damage is often found in our OA models, 7 days after
overexpression. The incidence was 92% (n¼12) for Wnt8a over-
expression compared to 17% (N¼12) for the control virus and 80% (N¼5)
for Wnt16 overexpression, but only 20% (N¼5) for the control virus. In
addition, overexpression of Wnt16 led to signiﬁcantly increased syno-
vial cellularity, accompanied by increased cartilage pathology on the
lateral side of the femoral-tibial joint. Because of their relatively small
size, Wnts and WISP1 proteins can migrate into the cartilage and
possibly alter chondrocyte phenotype. Synovial overexpression of
Wnt8a and Wnt16 led to b-catenin accumulation in chondrocytes,
a tell-tale sign of canonical Wnt signaling, indicating diffusion of Wntsto the cartilage. Moreover, in vitro overexpression of canonicalWnts and
WISP1 in human chondrocytes led to a signiﬁcant increase of collagen
type I and a signiﬁcant decrease in type II collagen expression, sug-
gesting a loss of chondrocyte phenotype. Pre-incubation with Wnt3a or
WISP alone or Wnt3a + WISP1 together resulted in decreased TGF-b-
induced phosphorylation of Smad 2/3, whereas phosphorylation of
Smad 1/5/8 was increased in vitro. This implies a shift towards domi-
nant TGF-b signaling via the hypertrophy-inducing ALK1 pathway.
Moreover, on a functional level, the expression of the anti-hypertrophic
factor Sox9 was decreased after pre-incubation with Wnt3a and WISP1.
Conclusions: Canonical Wnts produced in the synovium may play an
important role in OA pathology by inducing b-catenin signaling in the
cartilage followed by cartilage damage. Synovial overexpression of
canonical Wnts, as is found in experimental OA, may lead to chon-
drocyte phenotype changes, probably via modulation of the important
TGF-b signaling pathway. This underlines that synovial Wnt/WISP1
expression may be a potential target for OA therapy.
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DISRUPTION OF SIRT1 IN CHONDROCYTES CAUSES ACCELERATED
DEVELOPMENT OF OSTEOARTHRITIS INDUCED BY JOINT
INSTABILITY IN THE MOUSE
T. Matsuzaki, T. Matsushita, S. Kubo, T. Matsumoto, H. Sasaki, K.
Takayama, M. Kurosaka, R. Kuroda. Kobe Univ. Graduate Sch. of Med.,
Kobe, Hyogo, Japan
Purpose: SIRT1 is a histone deacetylase that regulates gene expression
and protein function by deacetylating histone and non-histone
proteins. We previously reported that SIRT1 inhibits apoptosis of
human chondrocytes and the inhibition of SIRT1 in human chon-
drocytes caused osteoarthritic gene expression changes. However, the
role of SIRT1 in development of osteoarthritis (OA) is still unknown.
Especially its role has not beenwell examined in vivo. To investigate the
role of SIRT1 in vivo, chondrocyte-speciﬁc Sirt1-conditonal knockout
(CKO) mice were analyzed using an experimental OA model.
Methods: OA was mechanically induced by surgical transection of the
medial collateral ligament and resection of the medial meniscus under
a microscope using knee joints of C57BL/6J mice. Mice were sacriﬁced 2,
4 and 8 weeks after the surgery and the expression changes of Sirt1
during OA progression was examined by immunohistochemistry. To
examine the role of Sirt1 in chondrocytes in vivo, we generated Sirt1-
CKO mice in which Sirt1 was disrupted in chondrocytes using Col2a1-
Cre transgenic mice using Cre-loxP system (Sirt1ﬂox/ﬂox;Col2a1-Cre
mice). To further examine the role of Sirt1 in OA, OA was surgically
induced in Sirt1-CKO mice. The cartilage specimen was stained with
Safranin O/fast green. The histological OA gradewas evaluated using the
Osteoarthritis Research Society International cartilage OA histopa-
thology grading system. In addition, immunohistochemistry for
collagen X and ADAMTS-5 was performed.
Results: SIRT1 expressions were gradually reduced in the wild-type
mice 2, 4, and 8 weeks after surgery in associated with progression of
OA. Sirt1-CKO mice did not show obvious skeletal abnormalities.
However the histological OA score was signiﬁcantly higher in the Sirt1-
CKO mice compared with Sirt1ﬂox/ﬂox mice at 2 and 4 weeks. Immu-
nohistochmical analysis showed that both Collagen X and ADAMTS-5
was increased in Sirt1-CKO mice 2 weeks after surgery compared with
Sirt1ﬂox/ﬂox mice. Conclusions: We observed that an accelerated
development of OA induced by joint instability in the chondrocyte-
speciﬁc Sirt1-CKO mice. Our observations suggested that SIRT1 plays
a preventive role against development of OA.
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SYNDECAN-4 IS CRITICALLY INVOLVED IN INFLAMMATORY DRIVEN
BONE FRACTURE REPAIR, BUT NOT FETAL SKELETAL DEVELOPMENT
J. Bertrand 1, R. Stange 2, H. Hidding 2, F. Echtermeyer 3, G. Nalesso 1,
L. Godmann 4, F. Dell'Accio 1, T. Pap 4, R. Dreier 5. 1William Harvey Inst.,
London, United Kingdom; 2Dept. of Trauma, Hand and Reconstructive
Surgery, Muenster, Germany; 3Dept. of Anaesthesiology and Intensive
Care Med.,, Hanover, Germany; 4 Inst. for Experimental Musculoskeletal
Med., Muenster, Germany; 5 Inst. for Physiological Chemistry and
Pathobiochemistry, Muenster, Germany
Purpose: The heparan sulfate proteoglycan syndecan-4 (Sdc4) has been
associated with osteoarthritis (OA). OA is a disease that mimics key
